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Abstract

Eucalyptus spp belong to the family of Myrtaceae and grow all over the world and are
adapted to different climates and soils. In Cameroon, these plants are very important for
their medicinal and ecological virtues. Eucalyptus globulus has economically and orna-
mentally values. Blastopsylla occidentalis Taylor (Psylloidea: Aphalaridae) is one of the
insects feeding on this plant and its causes severe damages to their host plants. Signifi-
cant damage occurred in nurseries and in a very young plantations of Eucalyptus spp.
The biology of B. occidentalis was studied from July 2010 to June 2011 at Yaounde. The
parameters mating process, choice of the egg-laying site by the females, fecundity of the
females, longevity of the adults, embryonic and larval development, life cycle and sex
ratio were studied. The results showed that males emerged before females, and the mat-
ing process lasted about 42 minutes. The longevity of adults was 11 days on average and
egg-laying began 8 days after emergence. The average fertility was 38 eggs per female.
The eggs were laid on the buds, bracts, young leaves and twigs of its host plant. The life
cycle, from egg to egg, required 32 days on average. The sex ratio was close to 1.03.
This species fed and developed on Eucalyptus spp. has never been observed on other
plants species in the study area, suggesting a specificity of this psyllid to its host plant.
These results can be considered as an important step for the establishment of integrated
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INTRODUCTION

Psyllids or jumping plant lice belong to the order
Hemiptera and super family Psylloidea and are
considered as an important pest for their host
plants. They attack spontaneous plants and culti-
vated plants of economic, pharmaceutical, or or-
namental importance. The biological study of
some psyllids species were carried out on some
cultivated plants; the most important one are the
work of Bonnemaison and Missonier (1956) stud-
ying the biology of Psylla pyri, pear psyllid; Messi
(1984), Mesohomotoma tessmanni, cocoa psyllid;
Tamesse (1996), Trioza erytreae, citrus psyllid;
Teck et al. (2011), Diaphorina citri, citrus psyllid;
Goolsby et al. (2012), Bactericera cockerelli, pota-
to psylla; Chireceanu and Fatu (2012), Cacopsylla
melanoneura, apples psylla. Psyllids associated
on forest species of economic importance have

also been studied by several authors including:
Osisanya (1974), Noubissi et al. (2014) studying
the biology of Diclidophlebia eastopi and D. harri-
soni, psyllids of Triplochiton scleroxylon; Alene et
al. (2005), D. xuani, psyllid of Ricinodendron heu-
delotii; White (1964), Phytolyma sp., Psylla of
Chlorophora sp. (Iroko); Ledoux (1955), Phytoly-
ma lata, psyllid of Chlorophora excelsa (Iroko).
The damages caused by psyllids to their host
plants can be manifested by the presence of pit
galls on the leaves, stems and buds, the distortion
and leaf curl, the necrosis of parts of the leaves
and buds, the degeneration and buds drop
(Hodkinson, 1974, 2009, Burckhardt and Misfud,
1998, Bouvet et al., 2005, Malenovsky and
Dusanka, 2011). The damages caused by psyllids
on eucaluptus plant have been investigated in
Cameroon for the first time by Tamesse et al.
(2011).

This work is licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0). © 2018: Author (s). Publishing rights @ ANSF.


https://doi.org/10.31018/jans.v12i1.2220
https://doi.org/10.31018/jans.v12i1.2220
https://doi.org/10.31018/jans.v12i1.2220
https://doi.org/10.31018/jans.v12i1.2220

Dzokou, V. J. et. al. / J. Appl. & Nat. Sci. 12(1): 30 - 35 (2020)

Eucalyptus spp. belongs to the plant family of
Myrtaceae, originated from Australia and is plant-
ed in all regions of the world. They are adapted to
different climates and soils. In Cameroon, different
eucalyptus plant species are planted in all the
agro-ecological zones. They are used as im-
portant remedies in the traditional medicine for the
treatment of malaria, asthma, urinary and skin
diseases, pains of stomach and dysmenorrhea;
the plants are also used to remove water from
wetlands and, commonly, as materials for con-
struction (Doran and Wongkaeu, 1997). All stage
development feed on the sap of eucalyptus plant.
They produced necrosis and drop of buds. B. oc-
cidentalis may contribute to the degeneracy of the
eucalyptus trees throughout the main area of its
growing. The aim of this work was to study the
biology of this psyllid B. occidentalis. The study
could provide necessary information to set up an
integrated pest management program to control
this pest in Cameroon.

MATERIALS AND METHODS

The study of the biology of B. occidentalis was
conducted from June 1%, 2010 to May 31%, 2011
in the campus of the Higher Teachers’ Training
College of the University of Yaounde | on nursery
plants of E. globulus. This study was carried out
on the mating process, the choice of the egg-
laying site by the females, the sex ratio at emer-
gence, the female fertility, the longevity of the
adults, the embryonic and larval developments of
this pest.

Nursery preparation and infestation: Eucalyp-
tus spp. seedlings were obtained from the western
region of Cameroon in a eucalyptus nursery in
Bafoussam. Eighty young plants were transplant-
ed and used for this survey. Additional organic
fertilizers were added to increase the level of nu-
trients to the plants. Three months after the trans-
plantation, seedlings were ready for the investiga-
tion. These seedlings were infected by specimens
of B. occidentalis collected on ornemental euca-
lyptus plants located at Saint Anastasia Park in
Yaounde town. No insecticide treatment was ap-
plied during the observation period.

Ten seedlings were protected from insect attack
by moving them away from other plants. These
seedlings were used as a control to study the
damages of this insect to the plant. One month
later, 20 plants were selected for the first infesta-
tions that began on June 1, 2010. The infestation
was made using stages 4 and 5 larvae of B. oc-
codentalis .The infested plants were protected
using white and light cages with 0.01mm mesh to
avoid adults escaping after last mouth. These
adults were isolated in transparent cages at emer-
gence to better observe them. After the fledging,
one male and female of the psyllids were isolated
on young buds protected with transparent cages

Fig. 1. Mating in B. occidentalis.

Fig. 2. White wax secretion of B. occidentalis on a
Eucalyptus bud.

for the study of fertility. Fecundity of females was
assessed on 140 couples of B. occidentalis by
counting the number of eggs laid per day and per
female until the death of the female.

Life cycle: The observations were made daily for
6 hours using a hand lens. The number of eggs
laid, the number of individuals for each of the five
larval stages and adults were counted on each of
the experimental plant. The mating procedure was
studied by observing newly emerged adults. The
duration of the mating was noted and the number
of days before laying was also noted. The laying
sites choose by female were noted and the num-
ber of eggs laid per day per plant was counted.
The duration of the development of each larval
stage was noted up to the emergence of adults.
Adult longevity was evaluated by counting the
number of days from egg hatching to the death of
adults. The life cycle (egg-eggs) and sex ratio
(male / female) of the psyllids were evaluated. The
nature of the damages caused by the psyllids on
their host was noted.

Parthenogenesis was performed on 68 females of
B. occidentalis isolated in cages after fledging
without mating to observe eggs laying on buds.

RESULTS

Mating and laying site: During the study of biolo-
gy of B. occidentalis, males emerged before fe-
males. Males were more active and are thus being
the first to take the initiative of mating, the mating
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Table 1. Summary of the duration (in days) of the different stages of development of B. occidentalis, pest of

Eucalyptus sp.

Duration stage (days)
Stage Effectifs Minimum Maximum Average (X+ SD)
Egg 5107 3 14 10.11 £ 1.05
1% instar 3630 2 7 3.78 £ 0.67
2" instar 2644 2 7 3.67 £ 0.50
3" instar 2141 2 8 3.56 £ 0.53
4" instar 1774 2 7 4.0+0.71
5" instar 1580 2 11 4.67 +1.22
Life cycle (egg-egg) 9 27 40 31.78 £3.73
Fecundity 22 50 37.13 £ 8.62
Female longevity 549 3 31 10.44 £ 2.07
Male longevity 612 3 34 10.33 £2.35
Time before mating 2 11 5.33+1.32
Time before laying 4 17 5.33+1.32
Sex-ratio (male/female) 0.7 1.58 1.03 £ 0.33

Table 2. Summary of the survival rate of the different stages of development of B. occidentalis, pest of

Eucalyptus sp.
Survival rate (%)
Stage Minimum Maximum Average (X+ SD)
Egg 452 88.6 67.48 £ 13.77
1%t instar 40.9 89.9 69.2 + 15.97
2" instar 411 96.2 73.22 +21.65
3% instar 52.9 95.2 79.43 + 15.60
4" instar 68.4 97.7 86.54 + 9.52
5" instar 53.9 89.8 74.19 + 13.56

process take about 42 minutes on average. Dur-
ing mating, the male approaches the female with
its antennae oriented towards it. It straddles the
female and joins its genitalia with the one of the
female. The male rotate laterally and the couple
forms an acute angle (Figure 1). Few minutes
later, the female turn over and the couple forms
an angle of 180 ° while remaining connected with-
in their genitalia. This mating position lasts from
four minutes to one hour. At the end of the mating,
female starts checking to be free and the couple
separates just after. A female could mate several
times before and during the eggs laying period.
After fledging, the mean time to start mating was
5.33 + 1.32 days with a minimum of 2 days and a
maximum of 7 days. After fledging, the mean time
before the egg laying was 7.67 + 1.5 days with a
minimum of 5 days and a maximum of 12 days.
After mating, females of B. occidentalis lay eggs
on buds, young leaves, bracts and young twigs.
The preferred spawning site was the bud. On
young leaves, eggs were deposited on the upper
surface at the level of the main vein and the edg-
es of the leaf.

Adult longevity and fertility of females: The
longevity of an insect is the time that this insect
flies until it dies. The fertility of a female is the av-
erage number of eggs that a female can lay.
Mean longevity of the female was estimated to
10.44 £ 2.07 days and that of the male was 10.33
1 2.35 days with a minimum of 3 days and a maxi-
mum of 23 days for females and 22 days for
males. Females and males of B. occidentalis have

almost the same longevity.

The fecundity was 37.13 + 8.62 eggs on average
per female with a minimum value of 22 eggs and a
maximum value of 50 eggs per female. Partheno-
genesis reproduction did not occur for B. occiden-
talis; none of the 68 females surveyed without mat-
ing, in absence of male, laid eggs.

Life cycle: The life cycle of the psyllids included
the following developmental stages: eggs, larval
stages and adults. Observations made during this
study showed that the total development of B. oc-
cidentalis lasts 27 to 40 days with an average of
31.78 £ 3.73 days (Table 1). The embryonic devel-
opment lasts 10.11 £ 1.05 days on average with a
minimum of 5 days and a maximum of 13 days.
Larval stage | developed within 3 to 6 days and
3.78 + 0.67 days on average to become larval
stage Il. The later one developed within 3 to 6
days and 3.67 + 0.50 days on average to become
larval stage Ill. The larval stage Il developed with-
in 3 to 6 days and 3.56 + 0.53 days on average to
become larval stage IV. Lastly, the larval stage VI
developed within 3 to 7 days and 4.0 £ 0.71 days
on average to become larval stage V. The last
moult of the 5" instar larvae occurs after 3 to 8
days, with 4.67 + 1.22 days on average.

The survival rate of the various larval stages
(Table 2) of the eucalypts psyllid was 67.48 +
13.77%; 69.2 £ 15.97%, 73.22 + 21.65%, 79.43 +
15.60%, 86.54 + 9.52% and 74.19 + 13.56% re-
spectively for the eggs, 1% to the 5" larval stages.
The survival rate varied from one instar larval to
another. The sex ratio estimated (male / female)

32



Dzokou, V. J. et. al. / J. Appl. & Nat. Sci. 12(1): 30 - 35 (2020)

was 0.7 to 1.58 with an average of 1.03 + 0.33
slightly in favor of males.

During the study period (July 2010 to June 2011),
nine generations of B. occidentalis have been
recorded continuously without a break. Larvae of
B. occidentalis feed on the sap of the host plant
and they produce droppings in the form of small
bubbles and large amounts of honeydew (Figure
2). This damage contributes to the degeneracy of
the eucalypts trees.

DISCUSSION

During the study period, in nursery, from July
2010 to June 2011, 9 generations of psyllid, B.
occidentalis were identified. Our observations on
the same species are different from the results
obtained during the surveys in eucalyptus planta-
tion where 5 or 6 generations were identified in
the Yaounde locality (Soufo and Tamesse, 2015).
The availability of young leaves all over the year
on young plants could explain the increased num-
ber of generations during this study. Young leaves
are mostly used by the female of B. occidentalis to
lay their eggs and are suitable for larval develop-
ment (Tamesse and Messi, 2002). This number of
generations is approximate to that obtained by
Tamesse and Messi (2004) for the citrus psyllid
Trioza erytreae. The number of generations of B.
occidentalis recorded is different from the one
recorded for Pseudophacopteron spp., psyllid of
Dacryodes edulis that showed 4 generations in
Yaounde (Nsangou and Tamesse, 2014).

The study of the biological parameters of this spe-
cies allowed us to better understand the biology of
this important pest of Eucalyptus in our region.
Mating lasts an average of 42 minutes. This result
is similar to mating time for Ctenarytaina spatulata
obtained by Santana and Zanol (2006); these au-
thors recorded during their studies 44 minutes.
The average time before eggs laying was 8 days
and this is close to the work done by Abdullah
(2008) on the potato psyllid Batericera cockerelli
where the average time before laying is 6.9 days.
Females of B. occidentalis laid on shoots, young
leaves, young twigs and bracts. Those eggs lay-
ing sites are similar to those observed for psyllids
C. spatulata (Santana and Zanol, 2006), C. thysa-
nura (Mensah and Madden, 1993), C. eucalypti
(Pinzon et al., 2002), Phytolyma fusca (Noubissi
et al., 2016), P. eastopi (Nsangou, 2018), T.
erytreae  and Mesohomotoma  tessmanni
(Tamesse, 2005). The average longevity is 11
days for B. occidentalis; this duration is lower than
that found by Santana and Zanol (2006) for C.
spatulata (20 days) and Noubissi (2017) for P.
fusca (16 and 18 days for males and females re-
spectively), D. eastopi (15 and 17 days for males
and females). It is different to that found by Aléné
et al. (2005) for the psyllid Diclidophlebia xuani
(29 days for females and 7 days for males),

Nsangou (2018) for the psyllid P. pusillum (12 and
15 days for males and females respectively) and
P. eastopi (16 and 19 days for males and females
respectively).

The average fertility is 38 eggs. These results are
similar to those obtained by Mensah and Madden
(1993) for C. thysanura (30 eggs) and by Nsangou
(2018) for P. pusillum (31.25 eggs); it is different
from D. xuani (532 eggs) recorded by Aléné et al.
(2005); D. eastopi (372 eggs), D. harrisoni (171
eggs), P. fusca (52 eggs) recorded by Noubissi
(2017). They are higher than those of Psyllopsis
repens, psyllid of Fraxinus angustifolia, F. excelsi-
or, F. ormus (11 to 16 eggs) observed by
Malenovsky and Dusanka (2011); P. eastopi
(21.44 eggs) recorded by Nsangou (2018). The
full developmental time was between 27 and 40
days with an average of 32 days. These results
are similar to those obtained on Diclidophlebia
xuani (between 22 and 41 days with an average of
31.87 days) by Aléné et al. (2005); citrus psyllid
Diaphorina citri (Tsai and Liu, 2000) ranging from
31.6 to 34.1 days; psyllid of E. clitoriae (33.7 days
on average) described by Manoel et al. (2005); D.
eastopi and P. fusca (31 days for males and 34
days for females) described by Noubissi (2017);
P. pusillum (between 23 and 59 days with an av-
erage of 35.73 days) and P. eastopi (between 24
and 67 days with an average of 42.16 days) rec-
orded by Nsangou (2018). The duration of the life
cycle of B. occidentalis are longer than those ob-
tained on D. harrisoni (25 days for males and 29
days for females) by Noubissi (2017). The survival
rate of this species increases with the evolution of
larval stages. The incubation which is embryonic
development lasts on average 10.11 + 1.05 days
with a minimum value of 5 days and a maximum
value of 13 days. These results are different from
those obtained by Tsai and Liu (2000) who
showed an incubation of 4.1 to 4.2 days in D. citri
and approached those obtained by Manoel et al.
(2005), Malenovsky and Dusanka (2011) who
showed an incubation of 7.6 days in E. clitoriae
and 7 to 10 days in Psyllopsis repens. This time
allowed the 1% larval stage been formed. The 1%
larval stage | required 3 to 6 days and averaged
3.78 + 0.67 days to become the 2" larval stage.
The 2" larval stage took 3 to 6 days to become
the 3" larval stage with an average of 3.67 + 0.50
days. The 3" larval stage lasted 3 to 6 days with
an average of 3.56 + 0.53 days to become the 4™
larval stage. The 5™ larval stage took 7 days with
an average of 4.0 + 0.71 days, to become the 5"
larval stage. The fledging occurs 3 to 8 days, with
an average of 4.67 + 1.22 days after the last instar
larvae. These results are similar to those obtained
by Manocel et al. (2005) where they showed that
the duration of each larval stage is 5.7; 4.5; 4.8;
5.0 and 6.1 days respectively for larval stage I, I,
lll, IV and V. The life cycle of B. occidentalis is
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shorter (31.78 + 3.73 days) than that of
Ctenarytaina spatulata which a mean of 44.89 *
1.187 days with 7.0 + 0.408 days of incubation
(Santana and Zanol, 2006).

The survival of the eggs of B. occidentalis
(67.48%) is similar to that found by Abdullah
(2008) for the psyllid Bactericera cockerelli
(62.7%). The sex ratio is 1/1.03 for B. occidental-
is. This value is more of the double obtained by
Manoel et al. (2005) for the psyllid E. clitoriae
(0.5) and is similar to that obtained for D. eastopi
(1/1.04) by Noubissi (2017). This result differs to
that found by Nsangou (2018) for psyllid P. Pusil-
lum (1/1.15) and P. eastopi (1.05/1); Noubissi
(2017) for P. fusca (1.08/1) and D. harrisoni
(1.09/1). The biology of the various species of
psyllids is related to the phenology of the host
plant, in direct relationship to the climatic factors.
The presence of the young buds and sheets at-
tracts the psyllids and is the proof of an abun-
dance of food. This food is regarded as a limiting
factor on the growth parameters.

Conclusion

The study of the biology of B. occidentalis, psyllid
of the eucalyptus shows that this species is mul-
tivoltine, and its populations can be observed
throughout the year without interruption. Mating
lasts an average of 42 minutes. It completes its
life cycle in 32 days on average. The first eggs are
observed 5 days after fledging. These eggs are
laid on buds, bracts, young leaves and twigs.
Therefore, an average of 11 days is required for
incubation of eggs and 11 days on average for
adults of this pest, and the sex ratio is 1.03. The
biology of B. occidentalis, significant pest of the
eucalyptus is known in the agro-climatic zone of
the forest with bimodal precipitations. This study is
our contribution for a biological/ an integrated pest
management against B. occidentalis in Came-
roon.
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